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Abstract 

Introduction: Recent reports show that pregnancy-associated breast cancer (PABC) survival is similar to that of non-pregnant young 
patients. We evaluate the characteristics and prognosis of PABC patients treated in our cancer centre. 

Patients and methods: We identified patients with invasive PABC who were treated between 1999 and May 2013 and compared their 
characteristics with a no PABC cohort of similar age. 

Results: The prevalence of PABC was 1% (n - 17). The median age was 35 years (range: 29-42 years). The initial tumour was 
suspected clinically in 93% of the cases. Total mastectomy rates were higher in women with PABC (78.6% versus 40.5%, p = 0.02), 
and more tumours in the PABC group were triple negative, epidermal growth factor type 2 (HER2)-positive, and at advanced stages; 
however, these differences were not statistically significant. While estimated overall survival at ten years was higher in the non-PABC 
group (75.5% versus 80.5%, p = 0.043), disease-specific survival (DSS) rate at ten years was not statistically different between groups 
(83.9% for PABC and 75.5% for unrelated pregnancy BC, p = 0.37). 

Conclusions: PABC is a rare event. In our cohort, it tended to be more aggressive. Compared with a similar age cohort, the DSS was not 
worse. 
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Introduction 

The frequency of cancer during pregnancy is estimated at 1 in 1000 women. Breast cancer, melanoma, and cervical tumours are the most 
common neoplasms associated with pregnancy, followed by haematological neoplasm [1]. 

Because there had been a trend towards later childbearing in the past four decades, added to the fact that cancer incidence increases 
with age, more women are being diagnosed with cancer during the course of pregnancy or within a short time after delivery; however, the 
diagnosis of cancer during pregnancy is still an uncommon event [1 , 2]. 

Breast cancer is the leading cause of death due to cancer in Chilean women [3]. In our centre, the median age of women affected by breast 
cancer is 55 years, and 12% of them are under 40 years at diagnosis, and then a large percentage of our patients are of childbearing age 
(data not published). 

Pregnancy-associated breast cancer (PABC) has traditionally been associated with a worse prognosis and overall survival [2, 4, 5]. 
However, two recent publications analysing the prognosis of PABC and pregnancy after the treatment of a breast cancer do not show an 
unfavourable outcome when comparing this group with patients of the same age [6, 7]. 

Our goal is to evaluate the clinical presentation and prognosis of women with PABC, defined as breast cancer presented during 
pregnancy or up to one year after delivery, and compare them with those of a cohort of women of the same age with breast cancer not 
associated with pregnancy, treated at the same institution. 

Patients and methods 

In this descriptive study, we identified patients with invasive PABC, treated in the Cancer Centre of the Pontificia Universidad Catolica 
de Chile, Santiago, Chile, between January 1999 and IVlay 2013. We define PABC as the breast cancer presented during pregnancy 
or up to one year after delivery. We recorded age, reason for consultation, timing of diagnosis in relation to pregnancy, type of surgery 
(total versus partial mastectomy), use of systemic therapy, tumour pathological findings, overall survival (OS), and disease-specific 
survival (DSS). OS was defined as the time from the initial diagnostic biopsy until death from any cause. The date and cause of death 
data were obtained from death certificates obtained from the civil registration records, and from our clinical database. Pathological 
analysis included histological type and differentiation grade as defined by Elston and Bloom and modified by Elston and Ellis [8]; study 
of ER and progesterone receptor (PR), range 0-100%; and HER2 scale + to +++. All methods through immunohistochemistry. HER2 
scale may be defined as follows: +, negative; ++, uncertain and further evaluated by immunofluorescence in situ hybridization (FISH), 
and +++, positive. Tumour clinic pathological subtype was defined according to the following: Luminal A (ER+ and/or PR+, histological 
grade (GH) 1-2, and HER2 negative), luminal B (ER+ and/or PR+, GH 3, and/or HER2 positive), triple negative (TN) (ER-, PR-, HER2 
negative), HER2+ (ER- and PR-, and HER2 positive) [9]. DSS was defined for the same period as OS, considering only patients who 
have died of breast cancer. 

We compared the findings of PABC patients with that of a cohort of patients with breast cancer not related to pregnancy, in the same age 
range and treated at our institution during the same period. Data were analysed with SPSS 21.0 software using descriptive statistics. 
Survival curves were calculated according to the Kaplan-IVIeier analysis and compared with log-rani< test, p < 0.05 was considered statistically 
different. 
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Results and discussion 

Results 

We recorded 1631 patients with breast cancer in stages l-IV during the period. Of these, 17 correspond to PABC, with a prevalence for 
this last presentation of 1%. In the case of two patients, we did not get enough data for this study. The characteristics of the remaining 
patients (15) are described in Tables 1 and 2. The median age was 35 years and the initial suspected diagnosis of the tumour was clinical 
in 93% (14/15) of cases. IVIost patients were diagnosed during pregnancy (53.3%). The most common histological type was invasive ductal 
carcinoma in 86.6% of cases, and 66.6% were ER positive. According to our definition of clinic pathological subtypes (IVIaterials and methods 
section), histological subtype luminal (66.6% of cases) was distributed in 3/14 l_Aand 4/15 LB, and the other 3/14 luminal was not classifiable 
because of lack of data. Axillary node compromise was found in 66.6% of the cases. Fifty-three per cent of patients are diagnosed at stage 
III. Five patients received chemotherapy during pregnancy. Seventy-one per cent of patients were managed with total mastectomy. We did 
not obtain surgery information for one patient who received neoadjuvant therapy and underwent surgery in another centre. The prevalence 
of PABC in women with breast cancer diagnosed between 29 and 42 years was 6.3% (17/268). When comparing both groups, we noted 
that women with PABC were treated more frequently with total mastectomy (78.6% versus 40.5%, p = 0.02), presented with tumours in 
more advance stages, and presented with a more aggressive phenotype (higher frequency of stage III, TN, and HER2-positive tumours, see 
Table 1); however, the phenotype differences were not statistically significant. With a median follow-up for the total group of 71.5 months 
(1-173 months), the estimated OS of women with BCAP at ten years was 75.5% compared to 80.5% in the control group, p = 0.043 (Table 3 
and Figure 1). Four patients with PABC have died: three of them because of breast cancer. Two patients suffered a recurrence of the disease. 
The DSS at ten years was higher for PABC women, but not statistically different between both groups (Table 3, Figure 2). 



Table 1. Clinic pathologic characteristics of 15 patients with PABC, compared with 
251 women of same age range, with breast cancer unrelated to pregnancy. 





PABC 


Control group 


P value 




N: 15 


% 


N: 251 


% 




Age median (range) 


35.3(29-42) 




38(29-42) 






Histological type 












Ductal 


13/15 


86.6 


203/251 


80.9 


0.57 


Others 


2/15 


13.3 


48/251 


19.1 




Node involvement 


10/15 


64.2 


129/233 


55.4 


0.39 


Total mastectomy 


11/14* 


78.6 


94/232 


40.5 


0.02* 


Axillary dissection 


9/13* 


69.2 


155/229 


67.7 


0.96 


Stages 












1 


2/15 


13.3 


72/238 


30.3 


0.16 


II 


5/15 


33.3 


97/238 


40.8 


0.57 


III 


7/15 


46.7 


62/238 


26.1 


0.08 


IV 


1/15 


6.7 


7/238 


2.9 


0.42 


Subtypes 












ER/PR positive 


10/15 


66.7 


186/240 


77.5 


0.33 


HER2 positive* 


2/15 


13.3 


12/236 


5.1 


0.17 


Triple negative 


3/15 


20.0 


37/236 


15.6 


0.65 



PABC: pregnancy-associated breast cancer; ER: estrogen receptor; PR: progesterone receptor; 
HER2: epidermal growth factor receptor. 
'HER 2 enrich. 

*Patients with enough clinical data. 
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Table 2. Characteristics of 15 patients with PABC. Relation 
between delivery and time to diagnostic. 





Number 


% 


Diagnostic during pregnancy 






First trimester 


3/15 


20 


Second trimester 


4/15 


26.6 


Third trimester 


1/15 


6.6 


After delivery 


7/15 


46.6 


Time to diagnosis after delivery 
(months) 


2.75 
(0.5-4) 





Table 3. Overall survival and DSS rate of 15 patients with PABC, compared with 
251 women of same age range, with breast cancer unrelated to pregnancy. 



Estimated survival 
at ten years 


% 


% 


P value 




PABC 


Control group 




OS 


75.5% (±12.3) 


80.5 (±3.9) 


0.043* 


DSS 


83.9 (±10.4) 


75.5 (±4.2) 


0.37 



'Statistically significant; OS: overall survival; DSS; disease-specific survival; PABC; 
pregnancy-associated breast cancer 



Overall Survival PABC vs Control Group 
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Figure 1. Overall survival in PABC and unrelated pregnancy breast cancer control group. 
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Disease Specific Survival PABC vs Control 




—T-i Control 
' iPABC 

Control-censored 
- PABC-consored 



3 
U 
< 



0.2- 



0,0- 

I I I I I I 

0 20 40 60 80 100 

Months 

Figure 2. DSS rate in PABC and unrelated pregnancy breast cancer control group. 

Discussion 

Breast cancer is one of the most frequently encountered malignancies during pregnancy. About 0.2-2.6% of breast cancer occurs during 
pregnancy [1], a similar figure to that found in our cohort. 

The delay in the age at first pregnancy explains why the frequency of PABC has increased. In countries like Sweden, the incidence of PABC 
has grown from 16/100,000 births in 1963 to 37.4 per 100,000 in 2012 [4]. 

Because the main risk factor for the development of breast cancer is exposure to oestrogen, it has been theorised that pregnancy 
can stimulate and aggravate the evolution of breast cancer [1]. The diagnosis may be difficult because the anatomic changes of the 
breast are characterised by a presentation of the disease in later stages, with poorly differentiated tumours, often ER negative [1, 4]. 
The delay in diagnosis is probably explained by the difficulties in the physical examination and the general assumption that a tumour 
in the breast is benign and possibly related to pregnancy. The worst prognosis of PABC has been described primarily in retrospective 
studies [10]. Differences in case's definition, inclusion of more advanced disease, and delayed initiation of treatment may influence the 
unfavourable results of those series [2, 10]. Most of these studies, given its retrospective nature, contain no systematic detail of the 
tumour's characteristics, and it is difficult to determine how to apply these results to clinical practice [10]. 

Knowledge of the disease and the experience gained in its management during pregnancy have allowed the development of consensus 
management, diagnosis, and treatment of PABC [1, 2]. A breast mass during pregnancy that is not resolved in two weeks should be 
studied. The staging of the disease with mammography and radiation protection, abdominal ultrasonography, and magnetic resonance 
without gadolinium has been proven to be safe during pregnancy. Further treatment of the disease during pregnancy, with surgery and 
chemotherapy, is effective and feasible [1]. 

The use of chemotherapy after the first trimester has been widely reported based on schemes such as fluorouracil, adriamycin, and 
cyclophosphamide [1 , 4], which has been used in our group [11], and largely on the experience of others, not only in breast neoplasms 
[1, 12]. 
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Current studies suggest that in breast cancer during pregnancy receiving standard regimens and treatment, there does not appear to 
be any significant difference in survival when compared with similar control groups. Amant et al [6] collected data from cancer registries 
and cooperative multinational studies, and analysed the prognosis of 311 women with breast cancer, who were diagnosed and treated 
during pregnancy. Patients diagnosed with breast cancer postpartum were excluded from this analysis. Interestingly, no difference in 
mortality between this group and a cohort of the same age with breast cancer unrelated to pregnancy was found. These findings suggest 
that pregnancy has no negative impact on breast cancer, giving relevant information for counselling women who are diagnosed during 
pregnancy [10]. However, the same conclusion is not extended for patients with breast cancer diagnosed in the postpartum period. In 
this situation, the prognosis seems to be worse [13, 14]. We included both populations (breast cancer diagnosed during pregnancy and 
after one year of delivery) to increase the number of patients. 

Our work is aimed at analysing our experience and evaluating the prognosis of these patients compared with other young women with breast 
cancer not associated with pregnancy treated in a single institution. The limitations of our study are mainly based on the retrospective nature 
of the data and the small sample size. However, it emphasises the experience of an institution, compared with a control group of the same 
age. As reported in other studies, most tumours are diagnosed by symptoms or signs, not through screening studies, not surprisingly in 
patients under 40 years; most of the tumours are diagnosed in locally advanced stages (>50% in stage III), with higher frequency of nodal 
involvement, less ER, and high HER2 overexpression. Interestingly, compared with a local cohort group, PABC patients tend to have shorter 
overall survival, but the specific mortality cause is no different between groups. 

Conclusions 

The association of breast cancer and pregnancy is becoming more common. Recent studies show that the diagnosis of breast cancer 
during pregnancy does not seem to adversely affect the prognosis, when they are compared to the same extent with patients of the same 
age. Our results show that the clinico-pathological features of PABC tend to be more aggressive compared to an aged-matched control 
group; however, these characteristics do not imply worse DSS. To improve our data, we are prospectively recording the information of our 
patients with cancer in relation to pregnancy. 

References 

1. Litton JK and Theriault RL (2010) Breast cancer and pregnancy: current concepts in diagnosis and treatment Oncologist 
15 1238-47 DOI: 10.1 634/theoncoloqist.201 0-0262 PMID: 21147871 PMCID: 3227919 

2. Peccatori F et al (2013) Cancer, pregnancy and fertility: ESIVIO clinical practice guidelines for diagnosis, treatment and 
follow-up Ann Oncol (SuppI 6) vi160-70 PIVIID: 23813932 

3. http://epi.minsal.cl/epi/html/public/lnformeNacionalVENTChile2011.pdf . Accessed Nov 23, 201 3 

4. Amant F et al (2012) Breast cancer in pregnancy Lancet 379 570-9 DOI: 1 0. 1 01 6/S01 40-6736(1 1 )61 092-1 PIVIID: 22325662 

5. Azim H et al (2012) Prognosis of pregnancy-associated breast cancer: a meta-analysis of 30 studies Cancer Treat Rev 
38 834-42 DOI: 10.1016/i.ctrv.2012.06.004 PMID: 22785217 

6. Amant F et al (2013) Prognosis of women with primary breast cancer diagnosed during pregnancy: results from an 
international collaborative study J Clin Oncol 31 2532-9 DOI: 10.1200/JCO.2012.45.6335 PMID: 23610117 

7. Azim H et al (2013) Prognostic impact of pregnancy after breast cancer according to estrogen receptor status: a multicenter 
retrospective study J Clin Oncol 31 73-9 DOI: 10.1200/JCO.2012.44.2285 PMCID: 3530692 



6 



www.ecancer.org 



ecancer 2014, 8:434 



8. Elston CW and Ellis 10 (1991) Pathological prognostic factors in breast cancer. I. The value of histological grade in breast 
cancer: experience from a large study with long-term follow up Histopathology 19 403-10 DO!: 1 0.1 lll/j.l 365-2559.1 991. 
tb00229.x PMID: 1757079 

9. Goldhirsch A et al (2011) Strategies for subtypes-dealing with the diversity of breast cancer: highlights of the St. Gallen 
international expert consensus on the primary therapy of early breast cancer Ann Oncol 22 1736-47 DOI: 10.1093/annonc/ 
mdr304 PMID: 21709140 PMCID: 3144634 

10. Theriault RL and Litton JK (2013) Pregnancy during or after breast cancer diagnosis: what do we know and what do we need 
to know? J Clin Oncol 31 2521-2 DOI: 10.1200/JCO.2013.49.7347 PIVIID: 23733755 

11. littp://escuela.med.puc.cl/publ/boletin/20081/CasoClinico.pdf . Accessed Nov 23, 2013 

12. Garrido IVI et al (2008) Prolonged survival of a woman with lung cancer diagnosed and treated with chemotherapy during 
pregnancy Lung Cancer 60 285-90 DOI: 10.1016/i.lunqcan.2007.09.019 

13. Callihan EB et al (2013) Postpartum diagnosis demonstrates a high risk for metastasis and merits an expanded definition of 
pregnancy associated breast cancer Breast Cancer Res Treat 138 549-59 DOI: 1 0. 1 007/s1 0549-01 3-2437-x PMID: 23430224 
PMCID: 3608871 

14. Johansson AL et al (2013) Stage at diagnosis and mortality in women with pregnancy -associated breast cancer (PABC) 

Breast Cancer Res Treat ^39 183-92 DOI: 1 0.1 007/s1 0549-01 3-2522-1 PMID: 23576078 



7 



www.ecancer.org 



